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Abstract 
According to the reports of WHO, air quality is deteriorating year after year. This phenomenon mainly originates in energy, 
industrial and transport activities of countries and cities, becoming the direct cause of global problems associated with the 
greenhouse effect, acid rains or the ozone hole. The fastest growing metropolitan areas are also the most contaminated ones 
where the protection of people, animals and plants poses a serious challenge. Although the analysis of recent years clearly 
indicates that air quality in Polish cities is getting better, the indicators of pollution are still too high. According to the norms for 
gas and dust, the most polluted places in Poland are the Cracow metropolitan area and Upper Silesia. The significance of 
transport is conditioned by the fact that, in Europe, transport is responsible for more than half of total emissions of nitrogen oxide 
and nearly half of carbon dioxide. Nationally, the level of emissions of these gases amounts to about one third. In addition, the 
significant problems of road transport are numerous traffic accidents and impediments in the flow of traffic, observed especially 
in urban areas. The aim of the paper was to evaluate the impact of transport-related pollution on the functioning of urban areas. 
The obtained results will allow for the review of the most effective solutions which provide guidelines for development for 
smaller cities towards the environmental protection and optimization of the level and type of transport to reduce the phenomenon 
of congestion. 
© 2013 The Authors. Published by Elsevier Ltd. 
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Introduction 
Transport is one of more important elements of business functioning on the market, and therefore introduction of 
standards, among others, aimed at reduction of exhaust emissions is a measure which is both needed and necessary 
nowadays (Pardo, 2012). More than half of total emissions of nitrogen oxide and carbon monoxide corresponds to 
road transport. In addition, significant problems include numerous road traffic accidents and traffic flow 
obstructions observed especially in urban areas. These problems motivate for a more detailed discussion contained 
in this article. 
The economic development has a major impact on an increase in the significance of transport for the social and 
economic life. The contemporary desire of people to relocate and to carry goods has brought about significant 
changes in road transport, which undoubtedly has affected the natural environment. Pollution resulting from an 
increasing number of vehicles, among others, caused by an increase in interest in logistics services, has a negative 
impact on living conditions. However, it should be pointed out that the necessity of development in this field of 
social life is the result of the progress of civilization. Actions carried out by countries, governments and private 
institutions aim at reducing the negative impact of transport on the natural environment and living conditions. It is 
very important for all institutions and organizations to join their activities to achieve a common goal. Each 
enterprise ought to include the environmental aspect in their operation strategy on markets. Implementation of any 
modernization allowing for reduction of negative effects of conducting business activity should be appreciated by 
customers, since it leads to improvement of living conditions. In large cities with busy transport routes, apart from 
exhaust fumes, there may be a lot of other adverse effects affecting the quality of life and the natural environment, 
such as congestion, noise, the wear of infrastructure, etc. Due to the lack of possibility of transport elimination, 
various initiatives are applied, aiming at reduction of negative impacts of transport in cities. Pollution in cities is the 
result of many factors, therefore, it is important to look after the natural environment as early as today to prevent 
problems in the future.  
Cognitive and practical objectives were realized based on the conclusions of the study. The research process 
consisted of the following steps: 
- desk research, 
- research analysis of statistical data. 
Pollution in cities  
The impact of pollution on the quality of life and the environment is significant due to the increasing influence of 
harmful substances, particularly in urban areas (Nitkiewicz, 2009). It is assumed that transport brings about air 
pollution amounting to as much as 40%. Table 1 presents the breakdown of substances affecting human health.  
 
Table 1. Types of substances released by vehicles  (Przybyłowski, 2011) 
Substance Formation 
CO, carbon monoxide: The substance released during rapid and incomplete combustion of fuel, especially during traffic 
jams. Carbon monoxide combines with oxygen in the atmosphere to form carbon dioxide CO2. 
CO2, carbon dioxide:  
 
The substance is the result of exhaust emissions. In natural conditions (without pollution) it 
occurs in small amounts in the air, playing an important role in vegetation processes, in the 
course of photosynthesis. Nowadays, there is too much of it for plants to absorb. 
NOx, nitrogen oxides: Substances formed by combination of nitrogen and oxygen in high temperature in the air, e.g. in 
engines of vehicles during traffic jams. NOx appears in the form of the so-called acid rains which 
produce the characteristic fog - smog. 
HC, hydroxides Substances formed as a result of incomplete combustion of fuel and motor oils, particularly in 
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diesel engines in cities.   
Pb, lead It comes from lead additives in some types of petrol. The amount of lead has decreased since 
catalytic converters started to be applied and there was an increase in the use of unleaded petrol.  
Benzene The substance is mainly released by motor vehicles and the chemical industry.   
PM It consists of mixtures of hydroxides, mixtures of sulfur and different mixtures of minerals: they 
are so small that they remain suspended in the air for a long time. They can be very dangerous 
for health. They are mainly released into the air by diesel engines, and the transport sector is 
responsible for 33% of their formation.  
 
While analyzing the data included in Table 1, it can be concluded that the release of most harmful substances is the 
result of traffic jams in city centers and during the combustion of diesel oil. The main ‘culprits’ of the release of 
dangerous substances are diesel vehicles that do not meet the latest Euro standards. A great convenience in the fight 
against negative effects of road transport would be admission of vehicles meeting the EURO V and VI standards and 
vehicles using unleaded petrol. The PM remaining in the air may endanger human health for a longer period of time 
than other substances which directly affect the natural environment.  
Additionally, the selected data referring to the protection of the environment concerning road transport in Poland, 
presented in Table 2, deserve a special attention.   
 
Table 2. The selected data on road transport in Poland in terms of environmental protection (in thousands of tons) (GUS, 2012 -2013) 
Type of data 2011 2012 
Emissions of CO2due to road transport   47001 45123 
Emissions of NOx due to road 
transport   
282.2 271.3 
Particulate emissions due to road 
transport  (PM)  
83.9 80.1 
 
 
Figure 1. CO2 emissions by type of means of road transport in 2012 (in thousands of tons) (GUS, 2012-2013) 
 
While drawing conclusions from the obtained information, it would be necessary to aim at elimination of harmful 
transport from city centers for the benefit of ecological solutions and an increase in green areas.  
Road transport satisfies the need for delivery of goods and facilitates people’s mobility. The primary responsibility 
of the Transport Development Strategy (by 2020) is improvement transport availability, safety of traffic participants 
and efficiency of the transport sector. Such a situation, among others, takes place through the activities concerning 
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the creation of a coherent and sustainable transport system not only in the country, but also in Europe (Rajendra, 
Pachauri, 2008). According to the assumptions, this system is to refer to high quality of connections between the 
most important urban centers in Poland and the ones in the European Union while aiming at an increase in 
competitiveness of Polish regions (Pachura, Nitkiewicz, 2007). Additionally, the performance of tasks specified in 
Transport Development Strategy requires supplementing the TEN-T network, reducing the average travel time 
between provincial cities, minimizing negative impacts of transport on the natural environment and improving the 
level of traffic safety (GUS, 2012- 2013). According to the Transport White Paper of 2011 and the policy of the 
European Union, it is necessary to aim at the adaptation of tools focused on the introduction of ecological and 
energy-saving means of road transport (Puławska, 2008). Transport is responsible for generating external costs such 
as environmental pollution, negative impact on climate and landscape, noise (Tomanek, 2004). Each society would 
like to minimize health costs brought about by the progress of civilization. The facilitation is the introduction of 
modern technological applications in many fields of life (Poskrobko, 2007). It is also important to conduct activities 
under the applicable law. The most important Polish legislation in the field of the impact of transport on the 
environment includes (Kotowska, 2014): 
x The Act of 27 April 2001: Environmental Law, Journal of Laws of 2008, No 25, item 150,  
x The Act of 16 April 2004 on Environmental Protection, Journal of Laws of 2009, No 151, item 1220,  
x The Act of 3 October 2008 on the provision of information about the environment and its protection, public 
participation in environmental protection and environmental impact assessment, Journal of Laws of 2008, 
No 199, item 1227.  
x State Transport Policy for years 2006 – 2025, 27 June 2005 Warszawa. 
The State Policy increasingly aims at regulating some important issues associated with the impact of transport on the 
natural environment.  
The significance of road transport and the environment  
Road transport constitutes the highest share in the carriage of both cargo and passengers. It is one of the most 
frequently applied forms of transport. Therefore, in this paper, the presented data concern the impact of this 
transport mode on the environment.  
 
 
Table 3. Road transport against the background of the transport sector (GUS, 2012-2013) 
ROAD TRANSPORT IN THE TRANSPORT SECTOR 
(% share in the total transport) 
Year 2012 2013 
Carriage of cargo in tons 83.5 84 
Carriage of passengers (no. of people) 63.8 62.2 
 
The use of road transport is becoming increasingly popular in Poland, among others, due to the strategic location of 
Poland in Europe. This constitutes a high potential for companies operating on the Polish market as well as a 
challenge in terms of the environmental protection.  
 
Table 4. Revenues from sales of products and services [PLN million] (GUS, 2012-2013) 
Revenues from sales of products and services [PLN million] 
Year 2012 2013 
Carriage of cargo 69379.5 74235.8 
Carriage of passengers 5742.1 6010.5 
 
As shown in Table 4, revenues from sales of products and services concerning the carriage of both cargoes and 
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passengers by road transport increased between 2012 and 2013. This situation confirms the need for searching for 
new solutions aimed at the improvement in the care about the natural environment.  
“Road transport, based on petroleum-derived fuels, exerts impact on an increase in emissions of greenhouse gases 
and significantly affects both the environment and people. Emissions of greenhouse gases from transport in 2012 
amounted to 14.0% of the total emissions of greenhouse gases. Road transport emitted 45.1 million tons of CO2, i.e. 
by 1.9 million tons less than in 2011, whereas more than fifty percent of this pollution was the result of the use of 
passenger cars. Apart from a fall in carbon dioxide emissions, there is also a reduction in the level of other air 
pollutants, among others, hydrocarbons, nitrogen oxides, particulate matter” (GUS, 2012-2013).  
In connection with the high environmental pollution brought about by road transport, individual groups of investors 
attempt to incur expenditure on fixed assets to limit its harmfulness in terms of environmental protection (Table 5). 
 
Table 5. The selected expenditure on fixed assets in road transport serving the protection of the environment, by investment directions and groups 
of investors [PLN thousand] (GUS, 2012-2013) 
Investments directions 
Total 
Groups of investors 
Enterprises Municipalities Public entities 
2012 2013 2012              2013 2012           2013 2012              2013 
Protection through the 
modification of the sources 
of noise/vibrations  
22029.2 16897.0 1158.0 301.0 6427.9 - 14443.3 16596.0 
Construction of anti-noise 
and anti-vibration devices  
237076 359711.9 41717.1 39826.4 11313.1 7868.0 184045.8 312017.5 
 
In the dynamically developing environment, there is a noticeably high demand for transport. An increasing number 
of enterprises use different transport means in their activities to supply products to final customers. In the context of 
environmental protection, it is road transport that exerts the most negative impact.  
Conclusions 
Nowadays, transport is a very important factor of life. It has both positive and negative impact on social life and 
the natural environment.  People got used to new opportunities rapidly and began to utilize the possessed means of 
transport to satisfy their individual needs. An increased interest and desire to possess own vehicle caused that the 
automotive market adapted to social requirements and vehicles available for everybody were manufactured. The 
possibility of possessing own means of transport resulted in the fact their number has been constantly growing, 
which significantly makes life easier. A clear advantage of transport is the possibility of relocating people and goods 
from the places of their manufacture to the places of sale. Facilitation provided by transport, particularly nowadays, 
when both time and cost of delivery of goods is significant, is of major importance.  
The research allowed to observe that transport has brought about significant economic development of the 
country. The increasing number of vehicles has a negative impact on the natural environment and air. In particular, 
the problem is observed in bigger cities, where air pollution caused by exhaust fumes is very high. Nevertheless, it 
should be remembered that problems of air pollution and negative effects caused by road transport are noticeable in 
an increasing number of cities in Poland. These problems, most of all, result from a dynamic growth in the number 
of vehicles, poor technical condition, age of vehicles and the lack of appropriate road infrastructure. In big city 
centers there are traffic jams which increase the amount of fuel consumption and exhaust emissions. Noise also 
negatively affects public health. Supporting initiatives aimed at reduction of road transport in cities could result in 
reduction of air pollution and an increase in the quality of life. Banning cars from city centers would also support 
sustainable development and the area greening. Nowadays, it is important to appreciate and support the ideas that 
help to reduce negative impacts of transport on air pollution, in order to increase the quality of city life.  
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